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(54) WAVELENGTH MULTIPLEX OPTICAL COMMUNICATION NE TWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restore communication 
by an automonous switching operation in a ring network 
where various kinds of faults occur when the faults 
occur in the network hindering the communication of an 
optical path straddling over plural ring networks. 
SOLUTION: Two ring networks 1 and 2 are connected to 
each other by using two connection nodes 5 and 6, and 
these two connection nodes 5 and 6 normally transmit 
an identical optical path signal to a ring network on a 
downstream side. At this time, a connection node which 
preferentially performs communication between rings is 
defined as a. preferential node, and all optical paths 
which are branched from the preferential node and reach 
an adjacent ring network by way of other connection . 
node are fed back to the preferential node again, these 
optical path groups and an optical path group directly 
transmitted from an upstream side by the preferential 
node are compared with one another. When the fault 
does not occur on the upstream side, the optical path 
which is directly inserted into the preferential node is selected 
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x«**T*a©'j>yiPii=fini*"4. ®5t 




(2) 



«fB82 0 0 1-5 37 73 



JL CO^-Ri, HftS XffflffimUb'K 
WEW-©JH*V-"KI*. ±«©«J>?*W»&AA**i 

«HB*=©1M*V - Ktt, 1(E*-©»IbV - Kfr & A 

mEffl^-r-s^iai*. imR0»si**¥sti=J.yia»* 

«B«*«)*/<»0^!h*» t»R LTlWBTSfc© U > 

fcfcfc*l=ttffiE^*Jh.fc*/<* 
tr»3fc# 1 E8©ft£*£3KUE*!. 
[IMtQlS] stiaHffi$1i-S¥lftl=<fcyiElJfS ; *i.fc3fc 

^©^/^©jrcfrwiWfcWit^BMTOit-fcfu c 
sid^^WE-r s^is* «%fefli*« 2 e&©$£$£ 

[IMROINMeKM 

[000 1] 

[*«©«■*- *mw\t}m$>w.mmmm 

[000 2] 

[#£©&#] tt*©tt£*aft»MPI£H 8 L 
tMt*. *•§». r«l**«, *«*M*fW 
— ? icjsit 5 bwp S R Jn t 2 «> a l/^E^I/tBI^S 
-ttff . B-8-31, 199S4«?flHK&fl¥* (SSff^ 

y, ff**L<i**»e©a»«**»tt#Awi!Bft** 
[0003] ?&fc«tt*©tt£*a*aatR-e(i, b 

V?IB 1 fccfctf 2 S-O©* A D M 8 fcjrtf 9 



t> «i&*tt«u ±«©y>^«i *y»A**ifc 

fc/<X£i*»8Hi/ - K 6 ICTUS U jfe/<X««SW 1 

6icf53i-r^A\ Tss©y>^2^tfi^-rs^$a 
[0004] ccz-wtiwofcii. y>$f*j©»tt2fc 
'n?$><Dkt&o H8©&£*a%aaiR'ei*. 

*i-a^fc©iU **i-£;h.B$fHay i:Sfi#i+®y©ji 

a*ff*=o©y **i*4i©y>^© 

fflS36^1i©3fc/<X*«ffifflf S&fiSffcSttWitS, 
[0005] ro©/~Klweafltftff5«*l=f** a 
»y-KIBlc3ft/<X*«FS©*ft*»^T»3E-r4. * 
«U lis ElM=JUt* 'J i/^flfcg-f - K3 fccktf 
4|HII=&/<X 7 !6«S3e**i«*^S^ LTl**. ft*}, 
::?WMK0fc6, j^«xi**#i«J/<xfcU 'J>? 
*1ft©y-K3t»jS» y^fW2«©/-K4«* 

[0 0 0 6] ccuH8 4'©±S5<U©y>^IH, t"ft=h> 

*,')><rm 1 w-c^r-f /<©«K*i=**«#K3S*Jiife 

U J^<X7jWWF*aitfc»*©fl6*t«lf©«*#« 

#aa«©«<&sii»sKwr*. ieittt«©«££aa 

iilgi^-CI*, y v^Rfllc^fctfSJfe^X (*0«©jfc/<* 
7) #y>^ft*tti:LTfi«*ff5. c©fc» 
*/<xt«JM«W**- /t-^v Kit *g£-y-?u«f V 
fcu y>y«©ait»©!eili/-K5tr*?U'f-v 

fc**ifc-»©*-/<-^v KflHRfcT^-b^rftcfc 
*©«fSBI«*§fflW-** ^fA3W>/a>- «E=* 

y 

[0007] ctviccty. a* y LfcMr 

lis Slty>^l=»l»ffl:*!h.*i:i:*t» *©UV4f 
«W©ffi»»tt«lfCWB**l*Cfc|c**. *#|T? 

i*, 7 1*, y >?m 1 fl©«Mw*©#-ea/<x 

t § C fc ft < IMfWBIBi** *ft6<, 
[0 0 0 8] CftlcfcfU H8t©3WS»©8MI/-K 
5©»»C*H6r«*l=tt» 20»«wi-f fcfc*** 
< 1 1--00)S - Kt^LT 'J >?«*»«W"*i&M< 

fc«. 09 1*, H8©am/-KetH»©«iti»o 
zo©i^/ - k 5 fectt; e iccfc y y >**sjWtii**i 

fcjg*f-m*Ji«PI=«J; y , Xlltt©/ - K&*fc»J6 
■f*«t*L"Ct^*. *«-cB:c:*i6z:o©lMI/-K 
5fi*t;ei*P«L.-c^*jW& , # , L i 6*©*»i*ft<. 
c#ife=-3©fiM(y - K 5 fcct^e ©F B 1l=ji^©Jt a d 
M©*«Wf <&«&©/- K*<#ftL-T^Tt J; IV 
[0009] *«t'I*S$SSP©^0©jt^/ — K B * 



(3) 
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£ UT 'J 2©/- K4 $T-&3i$;h.'53lffl3fc/«* 
7l=PLTI*s Jl^^l^XIiU V^1©/-F 
3 J: y B#ftE! L J l-S^/' — K5 ^TJOEW©^^/^ 

7' i, y v^i 2©/- K4fr&&BMtiay 

y. ^^©^/-Ksm^o^fcAttriic^e) 

[00 1 0] 

mmti K n±Ltzm^\zit. ^©±mo© y >^ $ i i=t 

^/-Ksfci&S-fSfcabs yi/?$ii*3©i2!:Wfc«l 
«»i^T?t*^/^X7fc<J;€.iiHil*«ia*^C\ /— K 

3, 4F B noiift«iatg-rsfc«)i-i*. $£#£smf£ 
^r*&y. it/^7i*«ijx.«5fc/^7' ttrmiasti 

[00 1 1] COcfca^iii^O^SfJ^^a^b 

ps-r*fci6i=i*. */<*7©*s*«aw m^mi- 
mms - k* e L-cT3£iJ© y 2 c:*<t urea 
^•p-e^-f^<oy>yiPi fc*rX2icst,>-c^i=?4 

•So 

[0 0 12] C©£?lcft*©58ft£S3fcS«li$T*l*s 
'J 1 fc^tf 2 SSiSg-r S&liSS/ - F 5 6 CD 

i^ss#(cssf &?ztzit)\z\z&LT<D& *> temmzM&t & 
!&HA^-5o ( 1 ) ^©j&t /- ki=* y y 
sua l, -^mmwitzm^\z\t, momm/- 
Kt as* u x si *«*mfcfro as»«««ii#«)*tf 

*IH4<W»ftCt, (2) ■£©*:«>, 'JV^*«W*- 
*#/<XflW©tWE=o©JMii/ - KIBlcfc It**— ? 

[001 3] #5S83l*s co*5*fMK=ff*«lifc*«) 

*©a«*ia#f**i*©»«iWttFf=*tu frisks 

zztzmttz. *»wi4, 

[0 0 14] 

[0 0 15] C©i#s «5fe«!-y >?H©ffi<t£*T? 



**©»*/ - km-cimm-* y >y«^s* 

So 

[001 6] ~o©y>^(=i3^-ceSA<«^ 
tfc«*i=« fisny v#p©T»w©y vy^icfcits 

0**. it»fl>*feLfcy>if«t» zinizm&tsT 
a*©yi/^t*3i<w*ttii/-K-e. K^^ait 

[00 1 7] C©*?!::, *«W©«ftMt*aflHH 

I** y xfMiirti^ti-^omms - f** l 

<fry>y«fc**i*iir:aftL, fro± 
MH©y v^^&Tamoy >^^©»li*» &f 
cfte.ro© y >if|Pi*»«f*r:o©««/ - KtJl 
L^fr 3 C l=* y » fttt/ - KI=-C*SjW6± Lfc* 

i=*y, m<) ><?mo>m®mto)i&ffi®ftz*wt 

[0 0 18] 

ffl^rfijS**i**/<^*«wt**»©y >^Pis 
c©y >^wt*#i^*t^#4iii*»-fe*ttti=© 

ttttZ-Ftei!*., C©^/-KI4s **4y>^ 

[0019] ccx\ **W©Wfcfr*ti:*tt« W 

3t/^*^»ttt"5#St» c©=»ttf**Rt*y 
»**#vfc-*©3t/<^t»B»=©»»/ - Kl=tt* 
L«*©3t/<X £T3S© 'J V<0RI=W* t* 
jis «rlB»r;©gs^y-Ftts «!»*-©««/ -K* 
6A**Jh.fc«/^*OTE»-©lMI/- KPBM§*# 
■S^S^ii^s UUlSffi^tS^Mlis ttCI0»«ij:«? 
Sl^cfc y B»*<ifc*/<X*fc(4ttBr:»ttf 
ck y »tt**i*:IWB«*©*/<X©l*-f*M^*jM?UT 

[0020] IWU:»«W-* , WW=J:y»«ft*#ifclWB 

**©jt/^©^i : t^ai-r4^A<is:(te.^s Kretu 
*ji^#isiis c©«fflf **w=*yi*»arowi4#i 
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[0021] *fc, twsia#*-tt*#»i=* yia»**t 
isfs* ©*/ <*© a*©i*» s it 6 
ki*, c©tttt*-**a©Ta©y 

[002 2] 

[*n©sjB©*ft] **w**«©aft*a*ateiH 
©#£$£13 1 fijctfaa^HL-cBW'T *. hu** 

«. IB 2 i***9i*»*i©? y v s>»©^n vtm&m 

[0 0 2 3] *5SMI*, 0U=*-f«fe5t=, *ft$ffl* 
4f|RlfiJ:tf2i:» £©y >*IH1 feJ;tf 2lHf=*4ve 

y-H6fij:tfei*, *&*y>f*n J3J:tf2M©3fc 

[0 0 2 4] CCe. *««©*»**-** c:?)!*, * 
— KB8*tf6tt, 02lc*-TJ:5l=, ±SS© 'J V 

1 : 2#&SS9 4£flt?l, ?yy9tM 21*, C©1 : 

k e icta* L<6*<7)jft/<x$Ta<o y >^ 2 i=m* 
U w»/-Ke©^'jyJ?«5i 3 1*, *tt/-KBfr 

— H*505^y 21*, C<Di»&*^f=36/<X*fc 

1*1 : 2#JS»9 4l=J:y»(l***l-fcfnBflil*ro*/<^ 
©ivf LTT3iE© 'J 2 |=aj*^*HJ* 

S#?*ST?ftS2 X 1 X-f '>tF9 5£^X.fcfcC6IC$> 

•So 

[0025] ft*>\ 2x u-fyfes'es, 1 : 2# 
a«9 4i=* y#tt*ftfcirett#©#/<x«>Piw** 

K b © :? y y i?» 1 a i= * y a» s * / <x * 

1 : 2#3«»9 4r=J:y»tt*4lfc«rB«*©*'^«) 
»Jfr©*»**lHLfc T«©'J V*»2©» 

y i fr6fi»s;h.fc*w^ii»«#**£u 
tsse© y 2 icea* jMsim: 5 fc**. ±sw> y > 

a ltt«© y ><fm 2 i=e*r **£©*»# 

&So 

[0 0 2 6] B1ttZO(D'J^«1, 2#&$/-K 

5, 6*#LT^**ifc«ft*a#a«**taw*'s 

--K4©rai=Jfe/^X7*<i83e$*lT^SflB L SaLr^ 
So jfc/<X7l*8^/-K5£*>7^:a*$S'3l'l:: 



«k*eajatL-c« y v^«iflj«!:y^^2«5ic»it 

<)>9m<nmt--itL. nv sten- 
ts. 6fflHlc!*y- W#£Uj:^fc©iLfc*<, 0 

rL**a>Hyci*<tts *fc» cc-ctta*©*:©/ 

- K 3 JS» & / - K 4^2*>W5rfilft/<x 7 ©*****" 

So 

[ o o 2 7 ] m 1 ©aafrajKSMHB-ei*. y 

1„ 2tt,27T'f/<JR*fty^tU , Caffl**lT^ 

**©*:u **n?*iB«f-By©y>f (ww>y> 
y) &KB#tnay©y>tf (*MM©y><o 
o© y > ? r*««c $ ft, b# ft® y & * y 

ett© y >7© 2 4^tt*MMTOa&tt0Hfca-f 

•rtrot-TSo y 1 «^tt«*©*/<x# 

JMtSti, y>^R2«^ttffl<f©*'<^ft*ttt+* 

[0028] &$£g$©£l£./ - K 5 , 6 l*-t*l^Md 
©y>^***f*©fcH-flWt©*ADM8* 9, 
10, 1 1 t, **t6«WW-*^y 2, 1 3 

l8fSi/~K5W©}fcADM8j3*i;ttl*/-K6 
p^rojtADMI 0I±, /~K3|cjyjt£;h.S'<tJfeAD 

M^H-roWr-fcy, tym&notzthox.J 

A<H--C?feS. $fc, «*«/-KBrt©*ADM9*iJ: 
tftt«V- KB l*©*A DM1 11*, /-K4ta«* 

tts^t* a d m t n-<Dm^hh„ 

[0 0 2 9] •3n5l»TH2*#«L» tttt/-KBfl© 
7'Jv9*1 2fcoi»r*©»»!5i:«WtSttWf*. ? 

U7f»1 2(**ADM8*y KPy?**lfc*/^ 

(«*i**«©3ft/<^7) *T»©y>yffl2^eaf 

§A\ iSWS«/-KBI=-C«IW'«3ft/<X»*M« 

1 6^£M-rs*^ss?-rsi x2x<r->f 93t, si 
js-f s y >y<H 2 ^ t <x * 1 5 -7j©& 

1 : 2#&||9 4fc. «tt/-K6ft«*LTl«|y-- 

K5iwiijs$^fc3tt/^7.ii^i, y >ypi <fcyitst 

«*I«*J=JHII/ - KB|z*A**.fcft/<X«aiRL, 
«rE*/<Xfl»*<PW*ftl+fc«ftl=ttJ«l/ -KB* 
«& LrSj^/- PBt=H« $*lfcJt/^X<I#^«?f 
§2X1^7f 95t <f-t4H?*U*a < i tifeA DM 
8T?Kny^f*3t/<X»*a©»8U:«a**. U> 

y« 2«**6 y v^ffl 1 «^©a«*#a tfc«*i= 
r*, ^y 2ttc<tt«*©«tt*&*»w=« 

X.S» 1 : 2»««9 4Tf»a**lfc-*©a#tt2'* 
IX-f y^9Bf=AA*#l, «*l*Wtf*ADM8l=A 

[0 0 3 0] S*J, *0!i©1 x2X-fvf93, 1:2 
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fcl*l|g#5|U*;i'0l^ft©f^^ : k<fc^<> *f=» 1 
X2X-f'jf93t1 : 2»»9 4(±3fcADM8|C, 
2 X 1 *^>y^9 SliftADMgK^ft^H^&fc- 
ttnmT?^, ^©^(O^'J? 5>$l*JfcADM8, 
9 |S!©^$M£ti©*£Jl&-f 4 - £ Kft 4. 

[0031] i5-*<0S^-K6i=Mfci*. 

/-h*5(0^U-yi?SS1 21^(01 : 2 9 4 

^«/^7©3tf-«ADM1 0%ftLX>)>7 
$2«7>3fcADM1 1lCA***lfc*s Stfltl*/— K 
5^<ti!i^*tl--5a #fl»O^Uf«?»1 3 UJt A DM 1 
0, 1 1|«©tt«i«C!>#tl!«L-C^*. 
5lC|lJ»**lfc3fc/U7 0!)=llf-l*. *ADM9fr-C? 
Uv??at1 ZfcFay^**l, ^UviHSM 2I*3©2X 
U-f ^^9 5lcA***t-5. 2X1X^^9 511 

a*«>«tti=*^fi*y 1 «fe y esAasftfcit 

[0 0 3 2] *«T»tt. ^y~K6S-@5fe/-K£L 

rt©*/<xa*y:/#iBi , 2Ba*ea-r**^ici*. * 
©^TIC^t:!^ - K5 £®5fe/ - Fff 4 w £ *> 

[0 0 3 3] ftfcs B 1 K****W©3l**ftfejIfll 
JR*Ifty>^«l*8IUBU -OCD'J >?Wltft4*#5£ 

[0034] y >?*i©au9JMft£ Lr». 4UrMU> 

a© y >y«-T*H-©W»»lll*** c 1 *Wt8T?* 
4„ *6i=3*/<x«»i=fc^-c». **y>«rjpirti=» 

c:ft&#&W©$ft£S#ffi<t*$ 
£ lift 4 y t«WMW>«»**«*WB1- 

4o 

[0035] MmtiftiKmi^itMttt 
fc*#©fc4l*i**H i ~H3^ffl^riftMf 4, ft 

i*v aw/-K8«fcyTa©BBi=»u mm*/— kb 

|CA I S (Alarm Indication SignalMt#£#A Us y 



*,©£-r4„ 

[0 0 3 6] d) y 1 <$©&& 
i* y 1 «»©/- K6 * e i>M<D®mizmw 

3 1* y 1 «©/ - F 1 4 , 15 ffl<D&$kWzfc& 

»0Bf»©|»*A<*4Lfc«*©«l*©*^**LT^ 
So C©^l:l*, y>?«Bl a > I' 

^U©«*W»tfllitt L»4fcft. 7 its - F 1 

4 icrsttrH y *IS^ £ JU— *J * 5 -7J© 
StflUB/ — KTJ*4/ — Fl SdHJilU WtfwCTfK 

Btf+m y ^[fij \zn,-i* v v 2*ir urns - F 5 's £ S 

|c;u-^/<«v 0 W*tl=<fc y ttIB £ft4 - £ £ ft 4 0 
[0037] Krt*/— F6» 6iu*f©/-Fi3ry-F 
a»*«*feu*:«*fct*s *©»*©»»/- F*«» 

Jg££LT> H3fcHtt©JI^?/<v*«ftMB»S*l 
ffiii©ttlB*<K&*iS. 
[0038] 3tADM8» 1 0 K!©<gslS&l::{eSW*<SS± 
Lfc«-&i::l*, H+©A«t!«*ih.«3ft'<X7©=Hf- 
A<P$9£gl+4ti©©. 3fe/<*7 fcliitl&^tfSfift 
^fc^^iJ^ii^-c-fc y „ crw e>^©# 

[0039] (2) yi/^2«©»P» 

y 2«©ttfle/ — F5 s 6 tttiatf Brt=IMr*Hi 
±Lfc*fc©tt«»ft*H4*ffllvctMi-r4. 041* 
y>^P2rt©/-F5 4, 5 5|H©fc£I&ic:{5jeiBM0 

y v^2A^/UU'^©«)««£li^-tt>4fc 

A. (Mft»Itfc3t/<X©<*ja/-Fi?*4/-F4ffi 

»Atr*»/<x«ni*<«att**i4. -rft+p^ife/^7 

I*. 3feADM9t/-F4© ; fe-33fe/t7.«l^-f 7^1= 

,fc y , B#i+® y *«©*/<xi=«i y »*. &*i*ib*«** 

*V4. *tt/-F5, 6Kl^©/-Flcr/-FW*< 

[0040] &ADM9, 1 1 ffi®&TmiZ&m&%± 
Ufc«*l=tt, H+©jS«"e***i4*'<X7©atr- 

!&tpsES*si+4 ! fc©©, 3ft/<x7 i=tt*aae#36(«ftii* 

[0041] (3) «N»/-F8©aw 
-3-d^r«M*y - F 5 Lfcif-&©S4H^ 
^^■rs o ftigi/-F5©P$S ; £LTI*, J*lT©3ji 

3H6aflnH©Si4»^*BiW1"4. 
[0042] (3-1 ) 3teADM8©J»Pi| 
E3-5 Lt*ADM8 *<»{$Lfcig£lCOl,NTS»BJi 

^-4o ■3l=»fWI«#A l » WitWtfittl 



(6) 
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7I*„ /-Ki 6©*o«ft*«-tr* 
•> 3 > U^MO^/W y J: fJ Bfttll y 7JI«!llc;i/- 

fcfia**l*. *tt/-K6-CI*. jfcA DM1 0©=fe.o 

1 1. ftADM9£igT/'-K4^i:<53f <F*l-&o 
[0043] (3-2) ?'J y5?»1 2<0»PS 
0 6 £#H LT? 'J ? 2>» 1 2 AW Lfcii^lco^T 
iftW-fS. 1 x 2X-C 7f 9 3 &€>lMi 1 : 2#&fs9 

4*<a»Lfc«*i=i*» wa«> (3-D \zxm®Ltc 

JlfcADMa©ttl*£H»©*0*lM**ff9. 1 : 2#& 

a^ictt, ei 6 icsjvr t & ttlftV - K 6 

/U7»3 If— 7 0#3feADM9f::A7J£*l'CjIft£$i 
3feADM9^A*$*l-5lt#(»5M^I4gl2*(D 

yi?ffl51 2ft©2 x 1 X-fy?9 5lCT^^S. 

0 (3-3) •CffiWt*3feADM9©*f*4;il**"e* 

So 

[0044] (3-3) %ADM9(D&m 
07 £#fi8LT3fcA DM 9j^KLfc»*l=OlvcBWi 
-f So 0 405 'J 2 l=feW-*/<XW«HW<* A D 

M1 1 <k/- K4 4: LTig -f«Pbfc, 0 

4*0&mxmZt\%ft'iX7O>xif-&, ^'J^SS 

1 3*y*ADM1 1 C:A;fe£;h.Si> W7\Z7jtt&o 
|C, JfeA DM 1 lOT^O/^W^X-f-y^tCcfey-S-©* 

[0045] (4) 3Ut/-K60flM 

ufci&&©&stii**, ®i %mi*x®m? s 0 ttflt/ 

-K6l=«^*BE»tLTH:, 3tAOM10, ?y*i> 
ffl51 3, JfeADMI 1 C0i&E¥?Wgg**lS. C;tt&<7>Sfc 
|»ttJt/<X7 0ae-l=l4IIS»taat"*0«), 

y. «*»fti*«iE**i*. 

[0046] (^)i^]*i:4&) ceo* at, tt*©UV 
©sh*/ - Kawwftif fc»«H=. y >?*.*©»£ 



>?SS£ttJ£ , ?"'&c:o©5fcADMfc. C*i&*g^fS 

?y shmr£ m*.t=mm; - Fi-omvx y 

*©»tt*f?iv -fcClM*-'- Kfr &«*©««/- 

Kty v^bskkt***/**©* tr-fl»*ts3t* 
i x. mmomaty - k»w*i=* u >?$©&£fr 

[0047] 

ts»©y orttie**-**/**©*** 
H»-r*«!rt©«*ftPMit=»i^ «[&**©*£ Lfe 

ij>«rilK©M-**tttt*«WMW=J:yMI*flllH4 

«ttMAl»Bi«9flil«MI't * c fc #t»* *. 
[HB©ffi*&KR] 

cb 1 ] **wsa6«©afi*s*afi«©*it«* 
a. 

t@2] *%93$Kft © ? y * s?»© 7d?^ 

[B4] #»WWt«i©l»*«IB«ltKWr**:«>© 

0o 

[us] *«n£iMH©BMiBflreK4i?«fe©© 

0o 

[06] *»B**«©»»*IBtt«tJ.W*-*fcib© 
0* 

[07] *»«BMi«©K*aiB««KW"f4fc»© 

0o 

[08] njtE©ttft^a^aitt«©±tMfMtH. 

[09] tt*©»«IIB«*KW*-*fc»©H. 
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i » 2 y>^i!H 

3, 4, 1 5, 54. 55 ✓ — F 

5. 6 8W/-K 
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1 2. 1 3. 8 2, 8 3 ?IJ90B 

9 3 1 x2X-fVf 

9 4 1 : 2#&§l 

9 5 2 X 1 X-f 
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